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CLAIMS 



[Claim(s)] 

[Claim 1] In the ball imprint equipment for imprinting a ball to the electrode pad on a substrate The ball alignment 
pallet with which the alignment hole for aligning a ball is formed in the location corresponding to the above-mentioned 
electrode pad, While connecting with the ball adsorption plate with which the breakthrough is formed corresponding to 
the alignment hole formed in the ball alignment pallet, and a ball adsorption plate Ball imprint equipment characterized 
by having the pedestal for ball adsorption in which an adsorption hole and vacuum attraction passage are established 
from the breakthrough so that vacuum attraction may be possible. 

[Claim 2] Said ball alignment pallet is ball imprint equipment of claim 1 characterized by forming the above-mentioned 
alignment hole by consisting of a silicon substrate and performing one side etching by anisotropic etching or isotropic 
etching. 

[Claim 3] Said ball adsorption plate is ball imprint equipment of claim 1 characterized by forming the above-mentioned 
breakthrough by consisting of a silicon substrate and performing double-sided etching by anisotropic etching or 
isotropic etching. 

[Claim 4] Said ball adsorption plate or said ball alignment pallet is ball imprint equipment of claim 1 characterized by 
consisting of a metal. 

[Claim 5] Said ball adsorption plate or said ball alignment pallet is ball imprint equipment of claim 1 characterized by 
consisting of glass. 

[Claim 6] Said ball adsorption plate or said ball alignment pallet is ball imprint equipment of claim 1 characterized by 
consisting of the ceramics. 

[Claim 7] Said ball adsorption plate or said ball alignment pallet is ball imprint equipment of claim 1 characterized by 
consisting of a resin plate. 

[Claim 8] Ball imprint equipment of claim 1 characterized by performing beveling to the alignment hole or 
breakthrough formed in said ball adsorption plate or said ball alignment pallet. 

[Claim 9] Ball imprint equipment of claim 1 characterized by having prepared the chamber in the medium of the 
vacuum attraction passage of said pedestal for ball adsorption, and setting the volume of this chamber as adjustable. 
[Claim 10] The volume of said chamber is ball imprint equipment of claim 9 characterized by being set as adjustable by 
the adjusting screw formed in said pedestal for ball adsorption. 

[Claim 11] Ball imprint equipment of claim 1 characterized by establishing an oscillating generating means to give an 
oscillation to said pedestal for ball adsorption to the pedestal for ball adsorption. 

[Claim 12] Said oscillating grant means is ball imprint equipment of claim 1 1 characterized by being a piezoelectric 
device. 

[Claim 13] In the ball imprint equipment for imprinting a ball to the electrode pad on a substrate While connecting with 
the ball alignment pallet with which the 1st breakthrough for aligning a ball is formed in the location corresponding to 
the above-mentioned electrode pad, and a ball alignment pallet The ball alignment pallet loading table in which the 
pressure hole is prepared so that a desired pressure can be given from the 1st breakthrough to a ball, While connecting 
with the ball adsorption plate with which the 2nd breakthrough is formed corresponding to the 1st breakthrough formed 
in the ball alignment pallet, and a ball adsorption plate Ball imprint equipment characterized by having the pedestal for 
ball adsorption in which an adsorption hole and vacuum attraction passage are established from the 2nd breakthrough 
so that vacuum attraction may be possible. 

[Claim 14] It is ball imprint equipment of claim 13 characterized by for the pressure of said request being an exhaust 
pressure and said pressure hole being an exhaust hole. 

[Claim 15] It is ball imprint equipment of claim 13 characterized by for the pressure of said request being ****** and 
said pressure hole being an effluent hole. 

[Claim 16] Said effluent is ball imprint equipment of claim 15 characterized by being flux or adhesives. 

[Claim 17] In the ball imprint approach for imprinting a ball to the electrode pad on a substrate The ball alignment 

pallet with which the alignment hole for aligning a ball is formed in the location corresponding to the above-mentioned 
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hole formed in the ball alignment pallet are prepared. Align a ball at the alignment hole of a ball alignment pallet, and 
alignment of the alignment hole of a ball alignment pallet and the breakthrough of a ball adsorption plate is carried out. 
By moving on a substrate the ball adsorption plate which the ball which has aligned at the alignment hole of a ball 
alignment pallet was made to stick to the breakthrough of a ball adsorption plate, and adsorbed the ball The ball imprint 
approach which carries out alignment of a breakthrough and the electrode pad, and is characterized by imprinting a ball 
by laying the ball currently adsorbed by the breakthrough on an electrode pad. 

[Claim 18] The ball imprint approach of claim 17 characterized by carrying out adsorption maintenance of the ball 
which aligned at the alignment hole of said ball alignment pallet by vacuum attraction at the breakthrough of a ball 
adsorption plate. 

[Claim 19] The ball imprint approach of claim 17 characterized by removing a ball adsorption plate after imprinting a 
ball adsorption plate simultaneously and joining a ball to an electrode pad, in case the ball by which the breakthrough 
of said ball adsorption plate was adsorbed is imprinted to the electrode pad of a substrate. 

[Claim 20] In case the ball by which the breakthrough of said ball adsorption plate was adsorbed is imprinted to the 
electrode pad of a substrate, the wave motion is generated toward a ball, The ball imprint approach of claim 17 
characterized by assisting balking of the ball from a ball adsorption plate by the wave motion. 
[Claim 21] The alignment hole of said ball alignment pallet is the ball imprint approach of claim 17 characterized by 
moving a ball to a ball adsorption plate from a ball alignment pallet by blowing off a gas or a liquid from the 
breakthrough of a ball alignment pallet, while being a breakthrough and carrying out vacuum attraction of the ball from 
said ball adsorption plate side. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ball imprint equipment and the imprint approach for imprinting 
conductive balls, such as a pewter and gold, to a semiconductor chip, a wiring substrate, etc. especially about the bump 
formation approach in flip chip bonding, a ball grid array, etc. 
[0002] 

[Description of the Prior Art] In mounting of a semiconductor chip, there is the approach of performing by making the 
conductive ball represented by the solder ball arrange among the approaches of forming bump electrodes, such as a flip 
chip, a chip-size package (CSP), and a ball grid array (BGA). 

[0003] A ball arranges and carries to an electrode pad, the approach of forming a bump is developed, and utilization is 
also made by making the ball adsorption plate by which the adsorption hole was formed in the location corresponding 
to electrode pads, such as a wiring substrate, with the etching method, electroforming, etc. as an approach of making a 
ball arranging adsorb a ball by carrying out vacuum attraction at an adsorption hole, and canceling vacuum attraction 
on a wiring substrate etc. 

[0004] Here, the conventional bump formation approach indicated by JP,7-202401,A is explained with reference to 
drawing 6 and drawing 7 . 

[0005] As shown in the ball adsorption process of drawing 6 , the adsorption fixture 10 is positioned on the ball solder 
tub 1 1 ( drawing 6 (a)). 

[0006] Then, the screen 12 by which the soffit section of the adsorption fixture 10 is adsorbed is made to approach the 
top face of the ball solder tub 1 1 ( drawing 6 (b)). 

[0007] Next, as shown in the ball loading process of drawing 7 , adsorption maintenance of the ball solder 14 in the ball 
solder tub 1 1 is carried out at each attraction hole 13 by applying vaccum pressure by the predetermined vacuum pump 
to each attraction hole 13 currently formed in the screen 12 ( drawing 7 (a)). 

[0008] And updrift of the ball solder 14 is carried out with the condition of having stuck to the attraction hole 13, and 
adsorption is canceled after moving onto a printed wired board 1 5 ( drawing 7 (b)). 

[0009] Thereby, the ball solder 14 is carried on the electrode pad 16, and a bump's formation is completed ( drawing 7 
(c))- 

[0010] Moreover, in other conventional examples, in order to make adsorption of a ball more reliable, the tub which 
has collected balls is vibrated, and the approach of forming BAMBU is also adopted, vibrating or jumping a ball. 
[0011] 

[Problem(s) to be Solved by the Invention] Since each adsorption hole which is formed in the screen in the case of the 
above-mentioned conventional technique (JP,7-202401,A) is prepared in predetermined spacing, the ball solder which 
exists in nearby [ of each adsorption hole ] is attracted, and it is adsorbed by each adsorption hole. 
[0012] However, since the ball solder in a ball solder tub is in a random location, depending on the method of the 
existence of ball solder even if it is also at a strong suction force, it may be difficult [ it ] to attract ball solder to all 
predetermined attraction holes. 

[001 3] Moreover, under the effect of static electricity, moisture, etc., two or more ball solder may be attracted by one 
attraction hole, or ball solder may adhere to parts other than a predetermined attraction hole. 

[0014] Then, although the approach of performing while the tub which has collected balls is vibrated and a ball makes 
it vibrate or jump is also taken in order to make adsorption of a ball more reliable The problem of the ball which 
vibrates by this approach colliding and deforming into the underside and other balls of an adsorption head, or being 
able to shave a ball by friction, and there being nonconformity, like dregs coming out, and having an adverse effect on 
the quality of the formed bump or the completed semiconductor chip, or a substrate occurs. 

[0015] Furthermore, if the size of the attraction hole formed in a screen and a pitch become small with detailed-izing of 
patterns, such as the target wiring substrate and a semiconductor chip, it is necessary to make thin thickness of the 



metal plate used as the ingredient of a screen, or a glass plate. 

[0016] For example, when forming an attraction hole with a diameter of 100 micrometers in 250-micrometer pitch, 
board thickness must usually be 100 micrometers or less. When reinforcement became it weak that it is such thin board 
thickness and a ball was attracted, there was a problem that distortion arose on a screen with the suction force. If 
distortion arises on a screen, an omission will arise in attraction of a ball, deviation will arise in the pattern dimension 
of an attraction hole, or it will become difficult to form a bump with a sufficient precision. 

[0017] This invention is accomplished in view of the trouble of the above-mentioned conventional technique, and the 
object is in enabling it to imprint a ball that there are no excess and deficiency in electrode pads, such as a wiring 
substrate and a semiconductor chip. 
[0018] 

[Means for Solving the Problem] In the ball imprint equipment for imprinting a ball to the electrode pad on a substrate 
in this invention, in order to attain the above-mentioned object The ball alignment pallet with which the alignment hole 
for aligning a ball is formed in the location corresponding to an electrode pad, While connecting with the ball 
adsorption plate with which the breakthrough is formed corresponding to the alignment hole formed in the ball 
alignment pallet, and a ball adsorption plate, it has the pedestal for ball adsorption in which an adsorption hole and 
vacuum attraction passage are established from the breakthrough so that vacuum attraction may be possible. 
[0019] Preferably, said ball alignment pallet consists of a silicon substrate, and forms the above-mentioned alignment 
hole by performing one side etching by anisotropic etching or isotropic etching. 

[0020] Moreover, said ball adsorption plate consists of a silicon substrate, and forms the above-mentioned 
breakthrough by performing double-sided etching by anisotropic etching or isotropic etching. 
[0021] Said ball adsorption plate or said ball alignment pallet consists of a metal, glass, the ceramics, or a resin plate. 
[0022] It is desirable to perform beveling to the alignment hole or breakthrough formed in said ball adsorption plate or 
said ball alignment pallet. 

[0023] Moreover, it is desirable to prepare a chamber in the medium of the vacuum attraction passage of said pedestal 
for ball adsorption, and to set the volume of this chamber as adjustable. 

[0024] In this case, the volume of said chamber is set as adjustable by the adjusting screw formed in said pedestal for 
ball adsorption. 

[0025] It is desirable that an oscillating generating means to give an oscillation to said pedestal for ball adsorption to 
the pedestal for ball adsorption is established. Said oscillating grant means is a piezoelectric device. 
[0026] Moreover, in this invention, it sets to the ball imprint equipment for imprinting a ball to the electrode pad on a 
substrate. While connecting with the ball alignment pallet with which the 1st breakthrough for aligning a ball is formed 
in the location corresponding to an electrode pad, and a ball alignment pallet The ball alignment pallet loading table in 
which the pressure hole is prepared so that a desired pressure can be given from the 1st breakthrough to a ball, While 
connecting with the ball adsorption plate with which the 2nd breakthrough is formed corresponding to the 1st 
breakthrough formed in the ball alignment pallet, and a ball adsorption plate It has the pedestal for ball adsorption in 
which an adsorption hole and vacuum attraction passage are established from the 2nd breakthrough so that vacuum 
attraction may be possible. 

[0027] Here, the pressure of said request is an exhaust pressure and said pressure hole is an exhaust hole. Or the 
pressure of said request may be ****** and said pressure hole may be an effluent hole. In this case, said effluent is flux 
or adhesives. 

[0028] Moreover, in this invention, it sets to the ball imprint approach for imprinting a ball to the electrode pad on a 
substrate. The ball alignment pallet with which the alignment hole for aligning a ball is formed in the location 
corresponding to an electrode pad, The ball adsorption plate and ** in which the breakthrough is formed corresponding 
to the alignment hole formed in the ball alignment pallet are prepared. Align a ball at the alignment hole of a ball 
alignment pallet, and alignment of the alignment hole of a ball alignment pallet and the breakthrough of a ball 
adsorption plate is carried out. By moving on a substrate the ball adsorption plate which the ball which has aligned at 
the alignment hole of a ball alignment pallet was made to stick to the breakthrough of a ball adsorption plate, and 
adsorbed the ball Alignment of a breakthrough and the electrode pad is carried out, and it is made to imprint a ball by 
laying the ball currently adsorbed by the breakthrough on an electrode pad. 

[0029] It is desirable that it is made to carry out adsorption maintenance of the ball which aligned at the alignment hole 
of said ball alignment pallet by vacuum attraction at the breakthrough of a ball adsorption plate here. 
[0030] Moreover, a ball adsorption plate is imprinted simultaneously, and after joining a ball to an electrode pad, you 
may make it remove a ball adsorption plate, in case the ball by which the breakthrough of said ball adsorption plate was 
adsorbed is imprinted to the electrode pad of a substrate. 

[0031] Moreover, in case the ball by which the breakthrough of said ball adsorption plate was adsorbed is imprinted to 
the electrode pad of a substrate, the wave motion is generated toward a ball, It is desirable to assist balking of the ball 
from a ball adsorption plate by the wave motion. 



[0032] Furthermore, the alignment hole of said ball alignment pallet is a breakthrough, and it is desirable [ a hole ] by 
blowing off a gas or a liquid from the breakthrough of a ball alignment pallet to make it move a ball to a ball adsorption 
plate from a ball alignment pallet while it carries out vacuum attraction of the ball from said ball adsorption plate side. 
[0033] 

[Function] In this invention, adsorption maintenance of the conductive ball beforehand aligned on the ball alignment 
pallet with which the hole is formed in the location corresponding to electrode pads, such as a wiring substrate and a 
semiconductor chip, is carried out by vacuum attraction at the ball adsorption plate with which the breakthrough is 
formed in the location corresponding to electrode pads, such as a wiring substrate and a semiconductor chip, in the 
approach of imprinting a conductive ball to electrode pads, such as a wiring substrate and a semiconductor chip. 
[0034] It is possible for this to stick to a ball adsorption plate certainly without excess and deficiency. Therefore, a 
conductive ball can be imprinted that there are no excess and deficiency in electrode pads, such as a wiring substrate 
and a semiconductor chip. 

[0035] Moreover, a breakthrough with high size and location precision can be formed also in a fine pitch by forming 
and producing a breakthrough by carrying out double-sided etching of the silicon substrate for a ball adsorption plate. 
[0036] Moreover, since board thickness can be thickened, considering as a plate with high reinforcement is possible. 
Therefore, a conductive ball can be imprinted with a sufficient precision. 
[0037] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference to a drawing. 
[0038] (Gestalt of the 1st operation) With reference to drawing 1 , the gestalt of operation of the 1st of this invention is 
explained. 

[0039] As shown in drawing 1 (a), a ball 6 is aligned in the alignment pit 41 formed in the ball alignment pallet 4. The 
pattern of the alignment pit 41 is the same as the pattern of the electrode pad 71 of the semiconductor chip 7 shown in 
drawing 1 (c). 

[0040] Next, alignment of the adsorption pit (breakthrough) 3 1 formed in the ball adsorption plate 3 of the adsorption 
head 1 and the alignment pit 41 is carried out. In addition, the adsorption head 1 consists of an adsorption head pedestal 
2 and a ball adsorption plate 3. 

[0041] This ball adsorption plate 3 has structure which it consists of the silicon substrate, and the alignment pit 41 and 
the adsorption pit 31 of this pattern are formed of double-sided etching of anisotropic etching or isotropic etching, and 
carried out front flesh-side penetration. 

[0042] Moreover, the ball alignment pallet 4 consists of a silicon substrate, and the alignment pit 41 is formed by 
performing one side etching by anisotropic etching or isotropic etching. 

[0043] Here, the ball adsorption plate 3 or the ball alignment pallet 4 consists of a metal, glass, the ceramics, or a resin 
plate. Beveling is performed to the alignment pit 41 or the adsorption pit 3 1 formed in the ball adsorption plate 3 or 
said ball alignment pallet 4. 

[0044] Here, the alignment pit 41 or the adsorption pit 3 1 formed in the ball adsorption plate 3 or said ball alignment 
pallet 4 is the configuration where the configuration where the configuration or semi-sphere which connected the top- 
most vertices of for example, a rectangular-head spindle was connected, or conic top-most vertices were connected. 
[0045] Moreover, the adsorption hole 22 of the adsorption pit 31 and this pattern is formed in the adsorption head 
pedestal 2, and a ball 6 can be attracted now to it by connecting to the attraction means end connection 21 the attraction 
means which is not illustrated, in addition, the adsorption hole 22 - the adsorption pit 31 and this pattern it is not 
necessary to be - the adsorption pit 31— what is necessary is just to be able to draw in now from all 
[0046] Next, the adsorption head 1 is dropped and a ball 6 is made to stick to the adsorption pit 31, as shown in 
drawing 1 (b). 

[0047] Then, as the adsorption head 1 is raised and it is shown in drawing 1 (c), it is made to move onto a 
semiconductor chip 7, alignment of the adsorption pit 3 1 and the electrode pad 71 is carried out, the adsorption head 1 
is dropped, a ball 6 is laid in the electrode pad 71, and an imprint is completed. 

[0048] At this time, in the case of solder etc., a ball 6 imprints the ball adsorption plate 3 simultaneously, heats at a 
reflow furnace etc. in that condition, and carries out melting of the ball 6, and a ball may remove the ball adsorption 
plate 3, during melting or after solidifying and forming a bump electrode in the electrode pad 71 . 
[0049] (Gestalt of the 2nd operation) With reference to drawing 2 , the gestalt of operation of the 2nd of this invention 
is explained. 

[0050] As shown in drawing 2 (a), a ball 6 is aligned in the alignment pit 41 formed in the ball alignment pallet 4. 
[0051] Next, a ball 6 is made to stick to the ball adsorption pallet 3 of the adsorption head 1 by vacuum attraction like 
the gestalt of the 1st operation. 

[0052] Next, as shown in drawing 2 (b), the adsorption head 1 is moved on a semiconductor chip 7. And alignment of 
the adsorption pit 31 and the electrode pad 71 is carried out, the adsorption head 1 is dropped, and a ball 6 is imprinted 
to the electrode pad 71 . 



[0053] in that case, a ball 6 reaches a semiconductor chip 7 ~ the source of a vacuum suction force is stopped in front 
for a while. When a ball 6 reaches a semiconductor chip 7, as only the suction force which maintains a ball 6 is lost, an 
adjusting screw 25 adjusts the volume of a chamber 24. 

[0054] As a result, a ball 6 is certainly imprinted by the semiconductor chip 7. Since only the suction force which 

attracts flux 8 is lost even when flux 8 exists in the electrode pad 71 of a semiconductor chip 7 at this time, flux does 

not invade in the adsorption pit 3 1 and the vacuum attraction passage 23 of the adsorption head 1 . 

[0055] (Gestalt of the 3rd operation) With reference to drawing 3 , the gestalt of operation of the 3rd of this invention is 

explained. 

[0056] By the same approach as the gestalt of the 1st operation, or the gestalt of the 2nd operation, a ball 6 is adsorbed 
at the adsorption head 1 . The adsorption head 1 is moved on a semiconductor chip 7, alignment of the adsorption pit 3 1 
and the electrode pad 71 is carried out, the adsorption head 1 is dropped, and a ball 6 is imprinted to the electrode pad 
71 . Since an oscillation will be given to the adsorption head pedestal 2 by filling up the vacuum attraction passage 23 
with a gas, and operating the piezoelectric device 26 connected to the adsorption head pedestal 2 if the source of a 
vacuum suction force is stopped in that case, the wave motion occurs into the gas in the vacuum attraction passage 23. 
[0057] The gas in the adsorption hole 22 and the adsorption pit 31 is spread further, a ball 6 is reached, a ball 6 secedes 
certainly from the adsorption pit 31 according to the force, and the wave motion is imprinted by the electrode pad 71. 
[0058] In addition, what is necessary is just to be able to give an oscillation to the adsorption head pedestals 2, such as 
vibrator, an ultrasonic vibrator, and a motor, although the piezoelectric device is used in this example, moreover ~ 
although flux 8 is formed on the electrode pad 71 in drawing 3 , in the case of a process with unnecessary flux etc., 
there is nothing ** — it is good. 

[0059] (Gestalt of the 4th operation) With reference to drawing 4 , the gestalt of operation of the 4th of this invention is 
explained. 

[0060] As shown in drawing 4 (a), a ball 6 is aligned in the penetration alignment pit (breakthrough) 42 formed in the 
ball alignment pallet 4. The pattern of the penetration alignment pit 42 is the same as the pattern of the electrode pad 71 
of the semiconductor chip 7 shown in drawing 4 (c). 

[0061] The exhaust hole 52 of the penetration alignment pit 42 and this pattern is formed in the ball alignment pallet 
loading table 5, by connecting to the exhaust air means end connection 51 the exhaust air means which is not 
illustrated, an exhaust pressure is added to a ball 6 and balking of a ball 6 can be assisted now. The gas to exhaust has 
desirable inert gas, such as an argon. 

[0062] in addition, the exhaust hole 52 — the penetration alignment pit 42 and this pattern - it is not necessary to be — 
the penetration alignment pit 42 — what is necessary is just to be able to exhaust now to all 

[0063] Next, alignment of the adsorption pit 3 1 formed in the ball adsorption plate 3 of the adsorption head 1 and the 
penetration alignment pit 42 is carried out. 

[0064] Next, the adsorption head 1 is dropped and a ball 6 is made to stick to the adsorption pit 3 1, as shown in 
drawing 4 (b). With the exhaust air means which is not illustrated at this time, an exhaust pressure is added to a ball 6. 
Thereby, a ball 6 becomes easy to secede from the penetration alignment pit 42. 

[0065] Then, as the adsorption head 1 is raised and it is shown in drawing 4 (c), it is made to move onto a 
semiconductor chip 7, alignment of the adsorption pit 3 1 and the electrode pad 71 is carried out, the adsorption head 1 
is dropped, a ball 6 is laid in the electrode pad 71, and an imprint is completed. 

[0066] At this time, like the gestalt of the 1st operation, in the case of solder etc., a ball 6 imprints the ball adsorption 
plate 3 simultaneously, heats at a reflow furnace etc. in that condition, and carries out melting of the ball 6, and a ball 
may remove the ball adsorption plate 3, during melting or after solidifying and forming a bump electrode in the 
electrode pad 71. 

[0067] In addition, although the exhaust pressure was used with the exhaust air means in order to make it easy to 
secede from the penetration alignment pit 42 from a ball 6, ****** may be used with an effluent means. In this case, 
liquids which are easy to volatilize, such as ethanol, are desirable. 

[0068] (Gestalt of the 5th operation) With reference to drawing 5 , the gestalt of operation of the 5th of this invention is 
explained. 

[0069] As shown in drawing 5 (a), a ball 6 is aligned like the gestalt of the 4th operation in the penetration alignment 
pit (breakthrough) 42 formed in the ball alignment pallet 4. The effluent hole 52 of the penetration alignment pit 42 and 
this pattern is formed in the ball alignment pallet loading table 5, by connecting to the effluent means end connection 
51 the effluent means which is not illustrated, ****** i s added to a ball 6 and balking of a ball 6 can be assisted now. 
Here, suppose that flux 8 is used as a liquid. 

[0070] Next, the adsorption head 1 is dropped and a ball 6 is made to stick to the adsorption pit 31, as alignment of the 
adsorption pit 3 1 formed in the ball adsorption plate 3 of the adsorption head 1 and the penetration alignment pit 42 is 
carried out and they are shown in drawing 5 (b). 

[0071] At this time, ****** 0 f flux 8 is added to a ball 6 with the effluent means which is not illustrated. Thereby, 



while a ball 6 becomes easy to secede from the penetration alignment pit 42, the flux 8 of optimum dose adheres only 
to the lower part of a ball 6. 

[0072] Then, as the adsorption head 1 is raised and it is shown in drawing 5 (c), it is made to move onto a 
semiconductor chip 7, alignment of the adsorption pit 31 and the electrode pad 71 is carried out, the adsorption head 1 
is dropped, a ball 6 is laid in the electrode pad 71, and an imprint is completed. 

[0073] At this time, in the case of solder etc., a ball 6 imprints the ball adsorption plate 3 simultaneously, heats at a 

reflow furnace etc. in that condition, and carries out melting of the ball 6, and a ball may remove the ball adsorption 

plate 3, during melting or after solidifying and forming a bump electrode in the electrode pad 71. 

[0074] According to the gestalt of the 5th operation, a ball 6 consists of **** solder etc., and when flux is required, the 

electrode pad 71 of a semiconductor chip 7 and the process for applying flux to a ball 6 can be skipped. 

[0075] In addition, although explained taking the case of flux as a liquid, adhesives etc. may be used and various 

liquids can be chosen according to an application. 

[0076] 

[Effect of the Invention] In the approach of imprinting a ball to electrode pads, such as a wiring substrate and a 
semiconductor chip, according to this invention The ball beforehand aligned on the ball alignment pallet with which the 
hole is formed in the location corresponding to electrode pads, such as a wiring substrate and a semiconductor chip 
Since adsorption maintenance is carried out by vacuum attraction, it can stick to the ball adsorption plate with which 
the breakthrough is formed in the location corresponding to electrode pads, such as a wiring substrate and a 
semiconductor chip, certainly without excess and deficiency at a ball adsorption pallet. Therefore, a ball can be 
imprinted that there are no excess and deficiency in electrode pads, such as a wiring substrate and a semiconductor 
chip. 

[0077] By forming and producing a breakthrough by carrying out double-sided etching of the silicon substrate for a ball 
adsorption plate especially, since a breakthrough with high size and location precision can be formed also in a fine 
pitch and board thickness can be thickened, it can consider as a pallet with high reinforcement. Therefore, a ball can be 
imprinted with a sufficient precision. 

[0078] Moreover, when the hole for positioning the ball of a ball alignment pallet is made into a breakthrough, in case a 
ball is adsorbed to a ball adsorption plate, a ball can be certainly adsorbed by blowing off a gas or a liquid from the 
breakthrough of a ball alignment pallet. 

[0079] Furthermore, since it is made to adhere flux to a ball by ball adsorption on a ball adsorption plate, and 
coincidence when flux is used as a liquid, a process can be simplified. 

[0080] Moreover, since only an initial complement is made to adhere to the underside of a ball, washing residue can be 
lessened, therefore the yield improves. 



[Translation done.] 



